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Abstract. We present advances we brought to Mopsa for SV-COMP
2026. Mopsa now supports a backward analysis mode which computes an
under-approximation of the weakest liberal precondition for the alarms
found during a verification pass, which generates an input harness to re-
produce the incorrectness condition. We also added support for termina-
tion checking through the introduction of loop counters. With these im-
provements, Mopsa wins the SoftwareSystems category, and ranks third
in the TrueOverall category.
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1 Verification Approach: the Mopsa Platform

Mopsa is an open-source static analysis platform relying on abstract interpreta-
tion [6]. The implementation of Mopsa aims at exploring new perspectives for the
design of static analyzers. Journault et al. [10] describe the core of Mopsa prin-
ciples, and Monat [19, Chapter 3] provides an in-depth introduction to Mopsa’s
design. The C analysis which we rely on for this competition is based on the
work of Ouadjaout and Miné [27]; it proceeds by induction on the syntax, is
fully context- and flow-sensitive. This is the fourth time Mopsa participates to
SV-COMP [22, 20, 23]. In addition to a sound forward analysis, Mopsa now
features a backward under-approximating analysis, and a sound termination
analysis.
Backward Analysis. Mopsa now supports a backward analysis based on the
abstract interpretation framework presented of Miné [17], Milanese and Miné
[14, 15], which computes a liberal precondition. This precondition is used to
infer counterexamples for alarms identified during the standard forward over-
approximating analysis. The current implementation is experimental and does
not support all the abstractions available in the analyzer (e.g., only the interval
numeric abstraction is supported, while the forward analysis also supports poly-
hedra, string length, symbolic rewriting, etc). Nevertheless, the backward anal-
ysis supports all primary C constructs, including dynamic memory allocation
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(using recency abstraction), low-level memory manipulation through pointers
and casts (using a dynamically-typed cell-based memory abstraction), advanced
control structures (goto and switch). If enabled, the backward analysis is au-
tomatically initiated at the end of the forward analysis whenever alarms are
detected. It begins at the end of the program with a postcondition of false,
and at any program location where a property violation is possible, it combines
the current state with those states that definitely violate the property. As a
result, the analysis ultimately produces a precondition that ensures either di-
vergence or the violation of at least one alarm. Moreover, program inputs (e.g.,
__VERIFIER_nondet) are modeled as program variables, and in general the pre-
condition found involves some constraints on the inputs.

Termination Analysis. We have implemented a forward termination analysis
introducing loop counters and checking they are always bounded, following the
previous works of Halbwachs [7], Saan et al. [31]. Additionally, we have extended
the approach to handle backward gotos.

Other Improvements. We have implemented a preprocessing step ensuring
boolean conditions (e.g., within conditionals and loops) are normalized, improv-
ing the precision of the analysis. We have refined the iterator handling back-
ward gotos to minimize the number of statements used in the fixpoint iteration.
Thanks to the SV-Benchmarks verdicts, we have also been able to fix a stub
contract for the exp function of the C standard library, and to remove spurious
overflow alarms which occurred when using variable length arrays.

2 Software Architecture: the SV-COMP Driver

By default, the C analysis of Mopsa detects all the runtime errors that may hap-
pen in the analyzed program, while SV-COMP tasks focus on a specific property
at a time. We thus rely on an SV-COMP specific driver. It takes as input the
task description (program, property, data model). It uses a sequential portfolio
approach, by trying increasingly precise C analyses defined in Mopsa, possibly
enabling also the backward version, until the property of interest is (dis)proved,
or the most precise analysis is reached (or the resources are exhausted). Each
analysis result is postprocessed by the driver to check if the property is proved.
An analysis configuration defines the set of domains used and their parameters,
allowing control of the precision-efficiency ratio.

Our portfolio is mostly unchanged from last year [23]. We streamlined the
unrolling parameters used by default to improve scalability and rely on the
autosuggestion hook to detect semantic patterns [23]. We are now using PPLite’s
implementation of polyhedra [4], as the overall results seemed better than when
using the default implementation of Apron [9].

Violation Verification The analyzer computes a liberal precondition, and to
ensure that a value extracted from it constitutes a valid counterexample, it is
necessary to verify that the program does not diverge—i.e., gets stuck in an infi-
nite loop without violating the property. To this end, the driver first determines
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a concrete input vector by assigning to each input variable the smallest value
within its interval of variation. It then substitutes the input functions with these
concrete values and compiles the benchmark. Specifically, to detect property vi-
olations such as overflows that may not result in program crashes, compilation
is performed with C sanitizers enabled, as is done in [29]. After compilation, the
program is executed. Whenever a crash is observed, the driver records the crash
location and generates a corresponding violation witness. Notably, the crash is
deterministic because all input calls are replaced with fixed, concrete values.
Additionally, the program notifies the driver each time an input is accessed, en-
abling the inclusion of such inputs in the final witness. This information is used
to determine both the order and the number of times each input function is
invoked within the violation trace.

3 Strengths and Weaknesses
Mopsa participated in the following categories, targeting C programs: Reach-
Safety, MemSafety, NoOverflows, SoftwareSystems and Termination. An overview
of results can be found in the competition report [5]. Mopsa is the best verifier
of the SoftwareSystems track, which focuses on verifying real software systems.
Overall, it also ranks third in the TrueOverall category where verifiers only fo-
cus on proving programs correct. We show in Figure 1 selected improvements
of Mopsa as a whole. Figure 2 summarizes the result of the backward analysis,
where we report both validated results and non-validated ones.
Strengths. Compared to last year’s participation Mopsa can now handle also
incorrect programs. Thanks to this Mopsa managed to prove 2660 new tasks with
false verdict that previously were not accessible due to the analysis method.
Additionally, the support for proving program termination allowed Mopsa to
prove 1010 tasks to be terminating.
Weaknesses. The implementation of the backward analysis is still experimen-
tal and not yet on par with the forward analysis. This is visible in Table 2 in
ReachSafety where complex properties must be inferred—compared to simpler
overflow or memory unsafe accesses—and SoftwareSystems where both scalabil-
ity and precision on extended program sections are necessary. As a future work
we would like to add support for more abstractions, as well as further tune the
performance-precision tradeoff of this analysis.

Mopsa cannot soundly analyze concurrency-related verification tasks, but we
could leverage previous abstract interpretation work targeting those properties
[18, 34, 21, 32]. Our termination checker is quite naive and does not support
recursive functions. We could reuse more involved—possibly backward—abstract
interpretation techniques to prove termination [33, 24].

Our SV-COMP driver currently tries a sequence of increasingly precise con-
figurations: this approach is not efficient, we are planning to develop techniques
deciding what would be the best configuration to analyze a given program, fol-
lowing the works of Oh et al. [26], Mansur et al. [12], Wang et al. [35].

Mopsa is currently not generating meaningful correctness witnesses. Given
that the witness validation limit has been significantly reduced this year, this is
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Subcategory Prop. |tasks| Mopsa’25 Mopsa’26 Best score, verifier (2026)

Loops R 764 386 491 982 aise [11]
Recursive R 174 60 85 150 Symbiotic [1]
Sequentialized R 585 4 18 531 CPAchecker [2]

Arrays M 221 124 179 356 UAutomizer [8]
Juliet M 3271 2530 3788 4709 CPAchecker [2]

Main N 1986 2138 2384 2763 UParalizer [3]

BitVectors T 34 _ 10 55 PROTON [25]
ControlFlow T 281 _ 108 441 PROTON [25]
Heap T 201 _ 258 352 PROTON [25]
Other T 1630 _ 1576 2184 PROTON [25]

Busybox N 65 8 14 14 Mopsa
Other R 70 12 22 35 ESBMC-kind [13]
Other M 49 14 18 18 Mopsa
DDL T 215 _ 32 201 UAutomizer [8]
Uthash T 32 _ 36 54 PROTON [25]

Fig. 1. Mopsa’s improvements for selected subcategories from ReachSafety, MemSafety,
NoOverflows, Termination and SoftwareSystems track, where we compare the scores
reached at SV-COMP 2025 and 2026. Property is either ReachSafety, MemSafety,
NoOverflow or Termination (previously unsupported). The last columns show the
score of Mopsa submitted last year, this year, and the best score reached by a verifier.

Category |false tasks| Validated Unconfirmed Best |false|, verifier

ReachSafety 3076 137 36 1743 CPAchecker [2]
NoOverflows 3680 1473 92 2847 Symbiotic [1]
MemSafety 2156 1035 7 2042 Symbiotic [1]
SoftwareSystems 1568 15 4 324 Symbiotic [1]

Fig. 2. Mopsa’s backward analysis results for supported categories: number of tasks
with a false verdict that Mopsa has been able to produce and validate, or to produce
but that was unconfirmed by witness validators.

now a limitation of our approach, encountered for 27 of 9975 tasks where Mopsa
finds the task to have result true. We have also noticed that some incorrectness
witnesses are not validated. This is surprising given that our witnesses are fully
concrete testcases. In the future, we plan to add a sanitizers-based validator,
similar to SV-Sanitizer [30]—already used in our verifier—to confirm these tasks.

4 Software Project and Contributors

Mopsa is available on Gitlab [28], and released under an GNU LGPL v3 license.
Mopsa was originally developed at LIP6, Sorbonne Université following an ERC
Consolidator Grant award to Antoine Miné. Mopsa is now additionally developed
in other places, including Inria, ENS, Airbus and Nomadic Labs. The people who
improved Mopsa for SV-COMP 2026 are the authors of this paper.
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Data-Availability Statement. The exact version of Mopsa and driver that
participated to SV-COMP 2026 are available as a Zenodo archive [16].
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